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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE OF THE SAME 
(57)Abstract: 

PURPOSE: To realize low resistance of a gate electrode by 
selectively allowing a tungsten film to grow on the surface 
of a polycrystalline silicon in the same width after forming a 
gate electrode consisting of polycrystalline silicon in the 
same width as an inlet of a recessed area formed on a 
substrate. 

CONSTITUTION: After a recessed area is formed on a 
substrate, the entire surface is etched and a polycrystalline 
silicon 9 is embedded in a groove. Tungsten 1 1 is caused to 
selectively grow on the surface of the polyscrystalline 
silicon. Tungsten grows only into the area where the 
polycrystalline silicon surface is exposed and does not grow 
at the surface of an insulating film 8. Therefore, tungsten 
grows only at the surface of the gate electrode 9 with 
limitation in the vertical direction of the groove and does 
not grow in lateral direction due to existence of the groove. 
Since the selectively grown tungsten having sufficient 
thickness can be used, a resistance of the gate electrode 
mainly composed of polycrystalline silicon can be reduced 
to about 1/10. 
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The manufacturing method forms a isolating film (3) between a pair 
of high impurity concentration domains (2,7) of opposing conductivity. 
These films are formed on a substrate (1) . Then through a gate oxide 
film (8), a gate electrode (9) is formed in the substrate. 

In order to control the current that flows between the impurity 
domains, the gate oxide film is equipped with a recess. The width of 
the recess is almost equal to that of the gate electrode. This gate 
electrode is made up of polycrystalline silicon layer and surmounted 
over by a metal film i.e tungsten film (11). 

ADVANTAGE - Realises highly efficient, detailed MOSFET. Reduces 
parasitic capacitance. Controls short channel effect. Lowers resistance 
of gate electrode. 
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